Abstract
Background
For the past three decades there has been an expanding number of organizations and activity in the non-profit and volunteer sector (Salamon 2010) . These sectors account for significant economic contributions to global health and mobilization of thousands of volunteers. Even in the face of the global financial crisis-when levels of overall development assistance for health (DAH) were stagnant, non-governmental organizations (NGOs) increased their spending on DAH by 10 % (2010-2011) (Leach-Kemon et al. 2012 ; Institute for Health Metrics and Evaluation 2012). Furthermore, surgeons-in conjunction with non-profit and volunteer organizationshave played a prominent role in providing service in low and middle-income countries (LMICs) where access to surgical care remains limited (Casey 2007; Mcqueen et al. 2010; Shrime et al. 2014; Ozgediz 2009; Kingham et al. 2011) .
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*Correspondence: Lily.gutnik@mail.harvard.edu 3 Tidziwe Center, UNC Project Malawi, Privae Bag A-104, Lilongwe, Malawi Full list of author information is available at the end of the article Surgical diseases account for 11-30 % of the global burden of disease, with LMICs bearing largest majority of the burden, despite having the least capacity to manage these conditions (Shrime et al. 2014; Shrime et al. 2015; Debas et al. 2015) . Approximately 5 billion people worldwide are without access to timely, affordable, and safe surgery .
International charitable organizations providing surgical care in LMICs often work in regions with the highest burden of surgical disease and the least amount of human and financial resources (Mcqueen et al. 2010; Nguyen et al. 2014) . Additionally, while these organizations provide a broad range of surgical specialties, the cases, counterintuitively, are mainly elective in nature (Mcqueen et al. 2010) . As a result, these organizations mainly adhere to short-term mission models and provide clinical service as well as training opportunities (Nguyen et al. 2014) .
Besides delivering needed care, charitable organizations account for significant funding flows to global health. Conservative estimates suggest that total expenditures on short-term medical missions, including surgical missions, are about $250 million per year (Maki et al. 2008) . One study found that twenty of the largest U.S. NGOs that have health as a top priority spent $11.8 billion on global health from 2002 to 2006 (Ravishankar et al. 2009 ). Furthermore, health NGOs as a whole accounted for 15·7 % of the $31·3 billion total sum of DAH in 2013 (Dieleman et al. 2014) . Little, however, is known about the finances provided towards surgery in LMICs because DAH databases do not specifically collect data on surgical services.
To this point, there have been no studies dedicated to aggregating the revenue and expenditure of exclusively surgical charitable organizations. As an estimated 55 % of surgical care delivered in some LMICs is via charitable organizations; understanding the financials of the charitable sector wbe helpful in estimating funding flows to global surgery (Bolkan et al. 2015) . Furthermore, the dual nature of charitable organizations-as both funding channels and implementation agents-make them a particularly unique topic to study (Dieleman et al. 2014) . In this study, we examined financial contributions made to global surgery exclusively by surgical charitable organizations in five high-income nations (United States, United Kingdom, Canada, Australia, and New Zealand).
Methods
We define charitable organizations as non-profit, nongovernmental organizations that serve the public interest. These organizations may receive funding from a variety of sources including private donations, grants, government contracts, and user fees. Charitable organizations with available financial information described here represent the spectrum of platforms for the delivery of surgical care by charitable organizations described by Shrime et al. (2014) Table 1 . The website of each organization was then reviewed to ensure it met our inclusion criteria of providing exclusively surgical care, and not other services, in LMICs. Charitable organizations were selected solely based on the location and type of services provided; financial thresholds were not considered. Organizations that soley provided surgical care-not other types of medical care or development aid-were selected to be the study's primary focus, as groups that provide several varieties of care often, in their accounting, do not disaggregate funds, making identifying surgical allocations nearly impossible.
Any non-profit organization that is registered in the United States can qualify for federal tax exemptions. In order to apply for these exemptions, most of these groups are required to file a version of the tax form 990. The 990 forms provide information on the organization's revenue and expenses and are required to be publically available. The 990 s for each organization used in this study were obtained from the organization's own website or from other public sources listed in Table 1 .
For organizations registered in the UK, Canada, Australia, and New Zealand, annual financial reporting is compiled by the respective country's national charity commission and is made available on the commission's website and/or on the individual organization's website Both websites were searched to obtain the data.
Based on availability, up to five of the most recent annual financial documents were collected for each organization. These five reports encompassed the most recent available years, which were not uniform across the study sample. For example, one organization had available documents for the years 2009-2013, while another organization only had the years 2008-2012 available.
Both organizations had 5 years of financial data to review, but not the same 5 years. The data set included a total of 651 financial documents from 160 different organizations. Five documents were available for about 80 % (128) of the organizations. Some organizations had anywhere from 1 to 4 available reports. Specifically, 17 out of the 160 organizations (10 %) included in this study had only one document available. Similarly, 16 (10 %) organizations had four documents available. Each organization was categorized by surgical specialty.
The total revenue and expenditure (broken down further into the categories of program service, management and administration, fundraising, and other) were recorded per organization per year. The expenditure breakdown was not available on every financial document. All foreign currency was converted to U.S. dollars using historical yearly average conversion rates. All nominal dollars were adjusted for inflation by converting to 2014 U.S. dollars using the International Monetary Fund World Economic Outlook database (downloaded April 2014). Data was managed and analyzed in JMP Pro 11 and Microsoft Excel. Ethics approval was not obtained; only public financial data was used and none of the data analyzed was linked to any human subjects or personal private health information.
Results
One hundred sixty organizations representing 15 different surgical specialties (including anesthesia), were included in the study. 651 documents of financial data ranging from 2007 to 2013 were analyzed. Table 2 analyzes the total revenues and expenses of all organizations, divided by type of surgical specialty, then further divided by the number of organizations identified per specialty. The aggregated total revenue was $3·4 billion. The total expenditure was $3·1 billion. Table 3 delineates expenditure breakdown. Service expense/total expense represents the average percentage of total funds spent on actual program services. The median range is 0.71-1. In other words, on an average aggregated level these organizations spend anywhere from 71 to 100 % of their funding on actual program execution. However, data on expenditure breakdown were very limited, so the range of these figures may not truly reflect reality. Nearly all of these organizations focus on elective surgical procedures.
Ophthalmology (n = 28) is the top revenue-generating surgical specialty, generating about $1·5 billion over the studied time frame. Ophthalmology accounted for 45 % of total revenue and 49 % of total expenditure. Cleft/lip palate (n = 15) was the specialty with the second highest revenues ($912 million), generating $912 million and accounting for 26 % of total revenue and 25 % of expenditure. With $462 million, the "mixed" grouping (n = 19)-which includes organizations that do not focus on a single surgical specialty but enlist multidisciplinary surgical teams-had the third largest revenues, accounting for 14 % of total revenue and 16 % of total expenditure. The remaining 15 % of funds are attributed to 98 organizations that represent 12 specialties. Trauma and burn organizations were the least financially supported, although data for these types of organizations was very limited.
Discussion
The study identified 160 surgical charitable organizations. Between 2007 and 2013, this group generated around $3·4 billion in revenue and spent nearly $3·1 billion. On an annual basis from 2007 to 2013, the organizations collectively generated an average of $573 million. In 2013, charitable organizations providing DAH as a whole generated about $5 billion (Dieleman et al. 2014) , which can be extrapolated that in 2013, about 11.5 % of charitable revenue generation ($0.573 billion out of $5 billion) can be accredited to surgical charities.
There are several limitations to this study. First, only charitable organizations that provided surgical care Table 1 Summary of study methods Keywords used in search: "global, " "international, " "low resource, " "developing countries/nations" and "surgery", "obstetrics and gynecology, " "obstetric fistula, " "trauma, " "injury, " "congenital birth defects, " "cleft lip/palate, " "cataract, " "ophthalmology, " "burn, " "reconstructive, " "urology, " "orthopedics, " "club foot, " "neurosurgery, " "hydrocephalus, " "anesthesia, " "hernia, " "cardiac, " and "ENT"
Country
Organization identification Sources of financial documents attributed to a mission. To further contextualize, in 2013, 77,350 major surgical interventions were performed, but in that same year 2,497,250 measles vaccinations delivered, there were 9,029,100 outpatient consultations, and 341,600 patients were enrolled in HIV care (MSF2013). Additionally, independent studies have shown that MSF also provides surgical care in various specialties and among different age groups (Groen et al. 2015; Wong et al. 2015a, b; Alvarado et al. 2015) . Even within one of the world's major medical charitable organization, MSF, surgery has been among the least provided services. Another study searched to identify all charitable organizations providing surgical care in LMICs regardless of other services rendered. They identified 313 organizations, including the 160 analyzed here (Ng-Kamstra et al. 2015) .
A second limitation to this study is that only included organizations that had publicly-available data, thus not taking into account the work done and money spent by charitable surgical organizations that don't disclose data to the public. Perhaps some organizations were not officially registered as a charitable organizations, thus they were not legally required to publically provide financial documents. Therefore, their finances are unknown and could not be included in this study.
A third, related limitation is only organizations that had financial data available in English (we were unable to read reports in other languages). Therefore, many charitable organizations that are registered in the European Union, Asia, Africa, and South America were not included.
Despite these limitations, the countries and organizations included in this study are among the worlds leading contributors to global health. Consequently, while the data aggregated in this study may be an underestimate of the comprehensive amount of money generated and spent for surgery in LMICs, it is representative of the funding flows from charitable organizations in the top donor countries.
A well functioning surgical system is an integral part of any strong health system. Surgical care is required for the treatment of many diseases, across almost all medical disciplines (Rose et al. 2014; . Unfortunately, it is often beyond the local health system capacity to provide adequate surgical care, leaving a gap that charitable organizations from high-income countries ultimately fill. In certain countries, charitable organizations may be the de facto option for affordable surgical care (Farmer and Kim 2008) . Therefore, until health systems of LMICs are strengthened, charitable organizations remain critical to the delivery of surgical care. Thus, understanding these organizational finances will provide some insight to financing flows to surgery in LMICs.
Likewise, charitable organizations are a critical stakeholder as the field of global surgery evolves. This study offers up some evidence that surgical charitable organizations are, at the very least, financially underrepresented, earning just 11.5 % of charitable organization revenue in 2013. While this statistic is striking, it's difficult to definitively support, which is illustrates another pressing problem. There is an overall lack of financial data on global surgery. Databases that report DAH, such as the Creditor Reporting System (CRS) database, provide detailed information on aid for specific disease categories, such as malaria, but they contain very little information on funds dedicated to global surgery (Technical Guide to terms and data in the Creditor Reporting System (CRS) Aid Activities database). When donors publicly report their DAH in the CRS, they must assign a "purpose code" (i.e. HIV control) to each of the projects that they fund (DAC and CRS code lists). While several of the codes might potentially include surgery-for example, the "medical services" code includes "laboratories, specialized clinics and hospitals (including equipment and supplies)"-the lack of a dedicated code for surgery makes it extremely difficult for researchers to ascertain how much DAH is dedicated to surgical care. Furthermore, with the passing of resolution A 68/31 on Strengthening Emergency and Essential Surgical Care and Anesthesia as a Component of Universal Health Coverage at the 68th World Health Assembly, there will potentially be greater World Health Organization funding towards surgical care in LMIC making the need for robust financial tracking systems of surgery-oriented funds is imperative.
More detailed purpose codes would significantly improve tracking all external financing sources in global health. Additionally, better classification of expenditures would help elucidate exactly how charitable organizations are utilizing their funds, promoting transparency and accountability. It became clear that there is an overall lack of standardized measurement metrics, and in some cases, a complete lack of reporting on what defined a program service expense. Organizations adhering to the short-term mission model best illustrate this point. In this model, surgical teams from high resource settings come to a LMIC for short period of time, often with their own supplies and equipment, and perform a very specific surgery on a group of patients in a defined period of time. While their own time is often voluntary, the cost of their travel (airfare, accommodations, and meals) is often paid for by the organization. If these indirect costs are being counted as, for example, a service expense or administrative expense, it will not be clear from the financial data that these expenses were actually relating to a short-term mission, making it challenging to track funding flows to all elements of charitable surgical care. Consequently, this makes it difficult to fully analyze the allocation of resources and make corresponding recommendations for their most efficient use.
There is a large unmet need of access to even basic, lifesaving surgical care in low resource settings (Rose et al. 2015) . Moreover, there are significant economic losses in form of country GDP when surgical services are not rendered to those in need (almost 2.5 % GDP by 2030 in LMIC) . The cost of scaling up surgical care in LMIC over the years 2012-2030 is estimated at $300-420 billion-4-8 % of annual total health spending in LMICS (Verguet et al. 2015) . In order to achieve this goal, the current financial state and funding flows towards surgery in LMIC need to be better elucidated, documented, and disseminated so that national governments, donors, charitable organizations, and any other stakeholders can better plan and allocate funds. Charitable organizations are a particularly crucial stakeholder as they are both a funder and implementer of surgical care. Thus, we urge all organizations to have detailed and transparent accounting practices to clarify current investments and understand funding gaps for future investment and scale up of surgical care.
